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NATIONAL FOREWORD 

This Indian Standard (Part 2) which is identical with ISO 11114-2: 2000 Transportable gas cylinders 
— Compatibility of cylinder and valve material with gas contents — Part 2: Non-metallic materials' 
issued by the International Organization for Standardization (ISO) was adopted by the Bureau of 
Indian Standards on the recommendation of the Gas Cylinders Sectional Committee and approval of 
the Mechanical Engineering Division Council. 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

The technical committee has reviewed the provisions of the following International Standards referred 
in this adopted standard and has decided that they are acceptable for use in conjunction with this 
standard: 

International Standard Title 

EN 849 : 1 996 Transportable gas cylinders — Cylinder valves — Specification and type 

testing 

EN 1797-1 :1998 Cryogenic vessels — Gas/material compatibility — Part 1: Oxygen 

compatibility 

ISO 1 1 1 1 4-1 : 1 997 Transportable gas cylinders — Compatibility of cylinder and valve material 

with gas contents — Part 1 : Metallic materials 

ISO 1 0297 : 2006 Transportable gas cylinders — Cylinder valves — Specification and type 

testing 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values {revised)'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 
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Indian Standard 

TRANSPORTABLE GAS CYLINDERS — 

COMPATIBILITY OF CYLINDER AND VALVE 

MATERIAL WITH GAS CONTENTS 

PART 2 NON-METALLIC MATERIALS 
1 Scope 

This Standard gives guidance in the selection and evaluation of compatibility between non-metallic 
materials for gas cylinders and valves and the cylinders' gas contents. This standard also covers 
bundles, tubes and pressure drums. 

This standard may be helpful for composite and laminated materials. 

Only the influence of the gas in changing the material and mechanical properties is considered (for 
example chemical reaction or change in physical state). The basic mechanical properties of the 
materials required for design purposes are normally available from the materials supplier and are 
not considered in this standard. 

The compatibility data given are related to single component gases but can be used to some 
extent for gas mixtures. Ceramics, glasses, and adhesives are not covered by this standard. 

Aspects such as quality of delivered gas are not considered. 



2 Normative references 

This Standard incorporates by dated or undated reference, provisions from other publications. 
These normative references are cited at the appropriate places in the text and the publications are 
listed hereafter. For dated references, subsequent amendments to or revisions of any of these 
publications apply to this European Standard only when incorporated in it by amendment or 
revision. For undated references the latest edition of the publication referred to applies. 

EN 849:1 996, Transportable gas cylinders - Cylinder valves - Specification 

and type testing 

EN 1 797-1 , Cryogenic vessels - Gas/material compatibility - Part 1 : 

Oxygen compatibility 

EN ISO 11114-1, Transportable gas cylinders - Compatibility of cylinder and 

valve materials with gas contents - Part 1 : Metallic materials 
(ISO 11114-1:1997) 

ISO 1 0297, Gas cylinders - Refillable gas cylinder valves - Specification 

and type testing 

3 Terms and definitions 

For the purposes of this Standard the following terms and definitions apply : 

3.1 

competent person 

a person who has the necessary technical knowledge, experience and authority to assess and 
approve materials for use with gases and to define any special conditions of use that are 
necessary. Such a person will also normally be formally qualified in an appropriate technical 
discipline 
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3.2 
acceptable 

a material/gas combination that is satisfactory under normal conditions of use, provided that any 
indicated non-compatibility risks, as given in Table 1, are taken into account 

3.3 

not recommended 

a material/gas combination that may not be safe. Such combinations can be used where they have 
been assessed and authorized by a competent person who specifies the conditions of use 



4 Materials 

4.1 General 

Non-metallic materials shall be suitable for the intended service. They are suitable if their 
compatibility is stated as acceptable in Table 1 , or the necessary properties have been proved by 
tests or long and safe experience to the satisfaction of a competent person. 

In particular cases non-compatible materials may be used if suitably plated or protected. This 
should only be done if all compatibility aspects have been considered and validated by a 
competent person. 

4.2 Types of material 

The most commonly used non-metallic materials for gas cylinders and cylinder valves can be 
grouped as follows : 

- plastics materials ; 

- elastomer materials ; 

- fluid lubricants. 



Materials considered in this standard are : 
a) Plastics materials 

- Polytetrafluoroethylene (PTFE) ; 

- Polychlorotrifluoroethylene (PCTFE) ; 

- Polyvinylidenefluoride (PVDF) ; 

- Polyamide (PA) ; 

- Polypropylene (PP). 
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b) Elastomer materials 

- Butyl rubber (MR) ; 

- Nitrile (NBR) ; 

- Chloroprene (CR) ; 

- Chlorofluorocarbons (FKM) ; 

- Silicone (Q) ; 

- Ethylene propylene (EPDM). 

c) Fluid lubricants 

- Hydrocarbon (HC) ; 

- Fluorocarbon (FC). 

5 General considerations 

It is important to note that these materials are generic types. Within each material type there are 
variations in the properties of the materials due to polymer differences and formulations used by 
manufacturers to modify physical and chemical properties of the material. The user of the material 
should therefore consult the manufacturer and if necessary carry out tests before using the 
material (for example for critical services such as oxygen and other highly oxidizing gases). 

Lubricants are often used in valves to reduce friction and wear in the moving parts. For valves 
used for oxidizing gases, if lubrication is required and this lubricant is not oxygen compatible, then 
the lubricated components shall not be in contact with the gas. Where the lubricant is listed as "not 
recommended" in Table 1 for reasons other than violent reaction (F), it may be used safely and 
usually satisfactorily in applications which do not involve contact in normal operation with the gas. 
An example of such an application is the lubrication of the valve actuating mechanism on the side 
of the valve sealing system open to the atmosphere. Where the lubricant is listed as "not 
recommended" for the reason of violent reaction (F), it may not be used in any part of the system 
that can be contacted by the gas, even under abnormal conditions e.g. in the event of a failure of 
the gas sealing system. Where the lubricant may not be used, it may be possible to specify 
suitable and safe alternatives (e.g. PTFE or molybdenum disulfide). Appropriate safety and 
suitability tests should have been carried out for the lubricant application before it is used. 

The properties of plastics and elastomers are dependent on temperature. Low temperature can 
cause hardening and the possibility of embrittlement, whereas high temperature can cause 
softening and the possibility of material flow. Users of such materials shall check to ensure their 
suitability over the entire operating temperature range, normally considered to be - 50 'C to 
+ 65 'C for cylinders and - 20 °C to + 65 "€ for cylinder valves. 

Some materials become brittle at low temperatures, even temperatures at the lower end of the 
normal operating range (e.g. chlorofluorocarbons). Temperatures in the refrigerant or cryogenic 
ranges affect a great many materials and great caution should be exercised at temperatures below 
- 50 °C. This risk shall be considered in particular when transfilling by thermal siphoning at low 
temperature or similar procedures, or for cylinders regularly filled at low temperatures (e.g. COg). 
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6 Specific considerations 

6.1 General 

The compatibility of gases with non-metallic materials is affected by chemical reactions and 
physical influences, which can be classified as follows. 



6.2 Non-compatibility risks 

6.2.1 Explosion and fire (oxidation/burning) (F) 

6.2.1.1 Principle 

NOTE 1 : Historically the majority of serious accidents from rapid oxidation or violent 
combustion have been with oxidizing gas at high pressure. Thorough investigation of all 
materials and factors should be conducted with great care and all data should be considered 
before designing or using equipment to handle oxidizing gases. 

Compatibility depends mainly on the operating conditions (pressure, temperature, gas velocity, 
particles, equipment design, and application). The risk should particularly be considered with gases 
such as oxygen, fluorine, and chlorine. Most of the non-metallic materials can be ignited relatively 
easily when in contact with highly oxidizing gases. 

The selection of a material for use with oxygen and/or an oxygen enriched atmosphere is primarily 
a matter of understanding the circumstances that cause the material to react with oxygen. Most 
materials in contact with oxygen will not ignite without a source of ignition energy (e.g. friction, heat 
of compression, particle impact, etc.). When an energy input rate, as converted to heat, is greater 
than the rate of heat dissipation, and the resulting heat increase is continued for sufficient time, 
ignition and combustion will occur. 

Thus, two general factors shall be considered : 

a) the material's ease of ignition ; 

b) the different energy sources that will produce a sufficient increase in the temperature of the 
material. 

NOTE 2: These general factors should be viewed in the context of the entire system design 
so that the specific factors listed below will assume the proper relative significance. 

The specific factors to take into consideration are : 

- the properties of the materials, which include the factors affecting ease of ignition and the 
conditions affecting potential resulting damage (heat of reaction) ; 

- the operating conditions : e.g. pressure, temperature, oxygen and/or oxidizing gas 
concentrations , influence of dilutant (e.g. helium), surface contamination ; 

- the potential sources of ignition (e.g. friction, heat of compression, heat from mass impact, 
heat form particle impact, static electricity, electrical arc, resonance, internal flexing) ; 

- possible consequence (e.g. effects on the surroundings such as propagation of fire) ; 
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- additional factors (e.g. performance requirements, prior experience, availability and cost). 

In conclusion the evaluation of compatibility of non-metallic materials is more critical than that of 
metallic materials, which generally perform well when in contact with liquid/gaseous oxygen. 



6.2.1.2 Specifications for oxidizing gases 

In accordance with 6.2.1 .1 , it is not possible to make a simple specification concerning the 
compatibility of non-metallic materials with oxidizing gases such as oxygen, chlorine, nitric oxide, 
nitrous oxide, nitrogen dioxide, etc. 

For fluorine, which is the most oxidizing gas, all non metallic materials are "not recommended", 
normally only metallic materials should be used. 

Oxygen and the other oxidizing gases can react violently when tested with all non-metallic 
materials listed in 4.2 a), 4.2 b) and 4.2 c). PTFE and FKM are more resistant to ignition than the 
other plastics and elastomers. HC lubricants are not recommended. Under certain conditions all 
the other plastics and elastomers listed can be safely used in oxidizing service without presenting 
some of the disadvantages of PTFE (poor mechanical properties, risk of release of toxic products 
for breathing gas applications) or FKM (swelling, bad mechanical properties at low 
temperature,etc.) 

Consequently, non-metallic materials may only be used if it has been proven by tests (or long and 
safe service experience), taking into account all the operating conditions and especially the design 
of the equipment, that their use is safe. For example, gas cylinder valves shall be tested according 
to EN 849:1996 or ISO 10297 for oxygen service. Fluid lubricants shall be tested according to 
EN 1797-1. 



6.2.2 Weiglit loss (W) 

6.2.2.1 Extraction 

Solvent extraction of plasticizers from elastomers can cause shrinkage, especially in highly 
plasticized products. 

Some solvents, e.g. acetone or DMF^' used for dissolved gases such as acetylene, can damage 
non-metallic materials. 

Liquefied gases can act as solvents. 

6.2.2.2 Chemical attack 

Some non-metallic materials can be chemically attacked by gases. This attack can sometimes lead 
to the complete destruction of the material, e.g. the chemical attack of silicone elastomer by 
ammonia. 



Dimethylformamide 
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6.2.3 Swelling of material (S) 



Elastomers are subject to swelling due to gas (or liquid) absorption. This can lead to an 
unacceptable increase of dimensions (especially for 0-rings) or the cracking due to sudden out- 
gassing when the partial pressure is decreased, e.g. carbon dioxide and chlorofluorocarbons. 



Appreciable swelling can be masked by extraction of plasticizers and fillers. Other important effects 
such as changes in mechanical strength and hardness should also be considered. 

Differences in the compounding and formulation of a given elastomer can cause significant 
differences in the swelling of the material. 

In this standard a swelling of more than approximately 15 % in normal service conditions is marked 
NR (not recommended) ; a swelling less than this is marked A (acceptable) provided other risks 
are acceptable. 

6.2.4 Change in mechanical properties (M) 

Gases can lead to an unacceptable change of mechanical properties in some non-metallic 
materials. This can result, for example, in an increase in hardness or a decrease in elasticity. 



6.2.5 Other compatibility considerations 

6.2.5.1 Impurities in the gas (I) 

Some gases contain typical impurities which may not be compatible with the candidate materials 
(e.g. acetone in acetylene, HgS in methane). 

6.2.5.2 Contamination of the material (C) 

Some materials become contaminated in toxic gas usage by the toxic gas and become hazardous 
themselves (e.g. during maintenance of equipment). 

6.2.5.3 Release of dangerous products (D) 

Many materials when subjected to extreme conditions (such as elevated temperature) can release 
dangerous products. This risk shall be considered in particular for breathing gases. 

6.2.5.4 Ageing (G) 

Ageing is a gradual change in the mechanical and physical properties of the material due to the 
environment in which it is used or stored. Many elastomer and plastics materials are particularly 
subject to ageing ; some gases like oxygen can accelerate the ageing process, leading sometimes 
to brittleness. 
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6.2.5.5 Permeation (P) 

Permeation is a slow process by which gas passes through materials. 

The permeation of some gases (e.g. helium, hydrogen, carbon dioxide) through non-metallic 
material can be significant. For a given material, the permeation rate mainly depends on 
temperature, pressure, thickness, and surface area of the material in contact with the gas. The 
molecular weight and the specific formulation of plasticizers and other additives can cause a wide 
range of permeation rates for a particular type of plastics or elastomers. 

This risk shall be considered for effects to the surroundings (e.g. toxicity, fire potential). 

7 Compatibility data 

7.1 Table of compatibility 

In Table 1 , compatibility data are given using the symbols and abbreviations defined in 7.2.1 and 
7.2.2. When a gas/material combination is not recommended, the main reason is given, using the 
appropriate abbreviation for the non-compatibility risk (see 6.2). The abbreviations are also 
sometimes used for acceptable combinations to show a limited risk. 

NOTE : Table A.1 is the list of gases from table 1 presented in alphabetical order together 
with the UN number. 

7.2 Symbols and abbreviations 

7.2.1 Symbols for compatibility 

A = acceptable for use under normal service conditions 

NR = not recommended for general use but may be used where it has been assessed or 
authorised by a competent person who specifies the conditions of use. 

? = no recommendation is possible due to a lack of definitive information or because the 
compatibility depends on the conditions of use. The material may be used where it 
has been assessed and authorised by a competent person who specifies the 
conditions of use. 

7.2.2 Abbreviations for materials 
See 4.2. 

7.2.3 Abbreviations for non-compatibility risks 
See 6.2. 

7.2.4 Examples 



Symbol for compatibility = A 
Abbreviation for non-compatibility risk = P 
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This example shows an acceptable material/gas combination, suitable for use in normal service 
conditions, provided due account is taken of the risk of permeation. 



NR 



F,C 



Symbol for compatibility = NR 
Abbreviation for non-compatibility risk 

1 St risk = F 
2nd risk = C 



This example shows a material/gas combination, not recommended for general use, with non- 
compatibility risks of explosion and fire (1st risk) and contamination of material (2nd risk). 



IS/ISO 11114-2: 2000 



(A 
0) 
(A 

re 



« 
re 
'^ 

0) 

+-• 
re 

E 

o 

re 

+-• 

0) 

E 

c 
o 

c 

o 



re 

Q. 

E 
o 
o 



re 













n 










































5 






d 






























O 






g 


c 
o 


O 


cc 






OC 






g 


g 


g 




















CC 






cc 


LL 


z 


< 


< 


z 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


Z 




< 


z 














































^ 










n 






































T3 




5 


S 




d 


S 


5 


g 






g 


g 


g 


g 


g 


g 






g 


o 




u. 


g 


13 


o 


cc 


cc 




OC 


a: 


OC 


OC 


g 


g 


OC 


OC 


cc 


OC 


OC 


cc 






cc 


cc 




OC 


cc 


LL 


I 


z 


z 


< 


z 


z 


z 


z 


< 


< 


z 


z 


z 


z 


z 


z 


< 


< 


z 


z 




z 


z 




2 




















2 


2 


2 


2 


2 


2 


~ 






















S 


g 








d 


d 


d 


d 


d 


d 


g 






g 




u. 






Q_ 










cc 


OC 








OC 


OC 


cc 


OC 


OC 


cc 


d 






cc 




OC 






lil 


< 


< 


< 


< 


z 


z 


c^- 


(>■ 


(>■ 


z 


z 


z 


z 


z 


z 


< 


< 


< 


z 




z 


< 






















2 


2 


2 


2 


2 


2 


















5 


S 






S 


g 








d 


d 


d 


d 


d 


d 












g 


C/3 






cc 


cc 






cc 


OC 




en 




OC 


OC 


cc 


OC 


OC 


cc 


Q. 










OC 


cc 




o 


z 


z 


< 


< 


z 


z 


c^- 


z 


(>■ 


z 


z 


z 


z 


z 


z 


< 


< 


< 


< 




z 


z 


































g 














2 


S 


S 












CO 
















d 


(J) 










en 




^ 


cc 


cc 












a: 
















cc 


CC 










cc 




LL 


z 


z 


< 


< 


< 


< 


< 


z 


(>■ 


< 


< 


< 


< 


< 


< 


z 


z 


< 


< 




< 


z 






















2 


2 










g 
















5 








S 


5 








d 


d 




(/} 


(/} 


en 


d 






g 




u. 






OC 


cc 








cc 


OC 




m 




OC 


OC 




OC 


OC 


cc 


cc 






cc 




OC 


e/3 


^ 


O 


z 


(>■ 


< 


< 


z 


z 


< 


< 


(>■ 


z 


z 


< 


z 


z 


z 


z 


< 


< 


z 




z 


< 






















2 


2 










g 















OC 


5 








S 


5 


Ol 






d 


d 










d 






g 




u. 


en 


"cc 


m 


cc 


S 






cc 


OC 


OC 


m 




OC 


OC 










cc 






cc 




OC 


cc 


E 


E 
o 


z 


z 


< 


< 


< 


z 


z 


z 


< 


(>■ 


z 


z 


< 


< 


< 


< 


z 


< 


< 


z 




z 


z 
















c^- 






2 


2 




2 


2 


2 














w 












S 








d 


d 


en 


d 


d 


d 


en 






g 




u. 




CO 


QC 










cc 


OC 




m 




OC 


OC 


cc 


OC 


OC 


cc 


cc 


CD 




cc 




OC 


e/3 


tu 




< 


< 


< 


< 


z 


z 




< 


(>■ 


z 


z 


z 


z 


z 


z 


z 


< 


< 


z 




z 


< 




















g 
























c= 
o 

o 

CO 

2 


u. 






Q_ 
















v. 
























OC 


a 




Q- 


< 


< 


< 


c^- 


< 


< 


< 


< 


C^- 


< 


< 


< 


< 


< 


< 


< 


< 


< 


o- 


c 


z 


< 






i 








S 


g 




























o 

> 

o 


u. 






< 








cc 


OC 




























-^ 


OC 






Q- 


< 


< 


< 


< 


z 


z 


< 


< 


(>■ 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


CO 


z 


< 


LL 
Q 




S 










































> 




cc 




































CD 








Q- 


< 


z 


< 


< 


< 


< 


< 


c- 


C^- 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


C31 


< 


o- 
















































LU 








































c= 






™ 


Ll_ 
H 




































g 




CO 









o 














U) 


CO 


CO 


















d 




g 




en 


Q- 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


CO 

E 










































c\l 


















































en 
o 










































c\i 








LU 








































CD 






w 


LL 














































CO 


1— 








































CD 




a 


D- 


Q- 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


en 


< 


< 






















CD 












































m 


m 


CO 






























* 














c\i 


CO 


CJ 


















■* 








E>! 














































C\J 




OC 














OC 


cc 


cc 


















cc 








cc 




CO 

=: 
E 


I 


CO 




CO 

X 


CO 


CO 


c\ 

LL 


CO 
LL 




CD 

I 


CD 
I 


o 


00 

I 


00 

I 


CO 

I 


C\ 




^ 


03 






c\ 

LL 

o 




o 


c\ 


I 




CO 


o 


LL 


CQ 


m 


C\ 


^ 


-* 


^ 


1 


-* 


^ 


O 


o 


u_ 


o 


c\ 


c\ 


I 




LL 


o 


z 


< 


< 


CD 


CQ 


o 


o 


o 


O 


O 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


















UJ 
















































z 
















































< 
















































I 
















































H 
















































LU 

2 
O 


z 
< 


LU 

z 

UJ 

1 


























UJ 

z 
< 


















OC 


I 


> 


















UJ 








I 


















O 


H 


I 


















z 








H 














LU 


LU 

n 

OC 

O 

_l 

LL 

OC 


D 


LU 


H 


















< 


UJ 






UJ 














CD 


_l 

LL 

Q 
O 
OC 

3 

I 


2 


UJ 
















LU 


I 


a 






2 






LU 

z 


< 
z 
o 

2 






3 

I 

o 


O 

a: 
O 

Z) 
_1 

LL 

cc 


O 

a: 
O 

_l 

LL 

cc 


UJ 

z 


co^ 

UJ 

z 








en 

CO 


UJ 
C3 
X 

O 

□ 


C3 
X 

o 

z 
o 

2 


H 
LU 

2 
O 
cc 
O 

3 


I 

CL 

_1 

(/) 
_1 
>- 


UJ 


LU 


O 

cc 
O 

_l 

LL 
Q 






Lll 


Z 


LU 

z 


z 


1— 

z 


o 
o 


o 


o 


LU 
Q 


UJ 
C3 


LU 

z 


LU 

z 


UJ 

z 


LU 

Z 


z 
o 


z 
o 


_l 
u_ 

< 


z 
o 


z 

OC 


z 

OC 


O 

CC 




CI 


f- 


o 


o 


o 


2 


2 


2 


< 


< 


< 


LU 


UJ 


LU 


CD 


m 


cc 


CD 


o 


o 


O 




E 


Lll 


o 


w 


cc 


OC 


O 


O 


O 


H 


H 


H 


H 


H 


H 


CC 


OC 


J— 


cc 


^ 


ij 


Zj 




CO 


o 


2 


OC 


OC 


O 


O 


OC 


en 


cc 


D 


D 


Z) 


D 


D 


Z) 


< 


< 


LU 


< 


I 


I 


I 




Z 


< 


< 


< 


< 


CQ 


m 


CQ 


CQ 


CD 


m 


m 


CD 


m 


m 


CD 


O 


o 


H 


o 


O 


o 


o 
























o 




CVI 


CO 


^ 


CO 


CD 


r^ 


00 


C3> 


o 


o 






z 


^ 


CM 


CO 


-a- 


LO 


CD 


r-~ 


00 


C3> 




■^ 


















c\i 


C\J 


S 



IS/ISO 11114-2: 2000 



3 
.C 

c 
o 






c 
cc 
o 

"O 

13 

EI 


&^ 


tr 
z 


5 

oc 

z 


5 

z 


5 

oc 

z 


a: 

z 


5 

oc 

z 


< 


< 


< 


5 

cc 
z 


o 
oc 

z 


a: 

z 


5 

oc 

z 


O 

a: 

z 


5 

oc 

z 


o 

cn 

z 


5 

oc 

z 


5 

cc 

z 


5 

oc 

z 


< 


5 

oc 

z 


O 


z 


5 

oc 

z 


5 

cc 

z 


5 

oc 

z 


a: 

z 


5 

oc 

z 


cc 

z 


< 


a: 
z 


5 

cc 
z 


o 
oc 

z 


cc 

z 


5 

oc 

z 


o 

a: 

z 


5 

oc 

z 


o 

cn 

z 


5 

oc 

z 


5 

cc 

z 


5 

oc 

z 


5 

cn 

z 


oc 

z 


16 

1 

E 

03 
E 
o 
Vi 

CO 
LU 


2 
Q 
Q_ 
LU 


z 


< 


o- 


o- 


(>■ 


< 


1/) 

cc 

z 


< 


(>■ 


Cfl 

cc 

z 


< 


CO 

cc 

z 


cn 
oc 

z 


5 

cc 
z 


< 


5 

CO 

cn 

z 


< 


< 


C^- 


< 


< 


o 


CO 
cc 

z 


o- 


o- 


o- 


c^- 


C/) 

oc 

z 


1/) 

cc 

z 


CL 
< 


o- 


Cfl 

cc 

z 


< 


Q_ 

CO 

a: 

z 


cn 
oc 

z 


< 


en 
oc 

z 


< 


c^- 


c^- 


c^- 


cc 

z 


c^- 


2 


< 


< 


o- 


o- 


i>- 


< 


< 


< 


< 


in 
cc 

z 


< 


en 

< 


en 
oc 

z 


< 


CO 

< 


< 


en 
oc 

z 


cn 
cc 

z 


en 
oc 

z 


5 

cn 

z 


c^- 


o 


cc 

z 


< 


o- 


o- 


(>■ 


C/5 

< 


cc 

z 


< 


< 


Cfl 

< 


< 


< 


en 
oc 

z 


5 

cc 

z 


< 


cn 

z 


e/5 
< 


< 


c^- 


cc 

z 


en 
oc 

z 


z 


03 
CC 

z 


< 


o- 


o- 


c^- 


< 


< 


< 


o- 


Cfl 

cc 

z 


< 


en 

< 


en 
oc 

z 


c^- 


< 


S 

CO 
cc 

z 


<"' 


< 


c^- 


5 
< 


< 


gc 


cc 

z 


< 


o- 


o- 


l>- 


< 


CC 

z 


< 


c^- 


en 
cc 

z 


< 


en 
cc 

z 


en 
oc 

z 


5 

cc 

z 


CO 

< 


S 

CO 

cc 

z 


en 
< 


cn 
< 


c^- 


< 


c^- 


E 
en 
o 

CO 
CL 


Q_ 
Q- 


o- 


o- 


o- 


o- 


c^- 


< 


c^- 


CL 
< 


o- 


c^- 


< 


< 


Q_ 
< 


c^- 


c^- 


< 


c^- 


c^- 


c^- 


c^- 


c^- 


< 

Q- 


(>■ 


< 


o- 


o- 


o- 


< 


c^- 


< 


< 


< 


< 


< 


< 


cc 
z 


< 


(>■ 


< 


< 


c^- 


c^- 


c^- 


LL 
□ 
> 
Q- 


o- 


o- 


o- 


o- 


c^- 


c^- 


c^- 


< 


(>■ 


(>■ 


< 


(>■ 


C^- 


< 


c^- 


< 


c^- 


c^- 


< 


5 
d 

cn 

z 


< 


LU 
Ll_ 
H 
O 
Q- 


< 


C/3 
< 


o- 


o- 


l>- 


< 


< 


< 


CO 

< 


Cfl 

< 


< 


CO 
< 


en 
< 


< 


en 
< 


< 


e/) 
< 


cn 
< 


en 
< 


o- 


c^- 


LU 

Ll_ 

Q- 


< 


< 


< 


< 


< 


< 


< 


D- 
< 


Q. 

< 


< 


< 


Q- 

< 


< 


< 


< 


< 


< 


< 


< 


< 


< 




* 
OC 


o 
a: 


in 


^ 
£ 


E 


CO 


CO 






CQ 
CM 


CM 
CQ 




CM 


CM 
OC 




-* 
E 




CM 


CO 
CM 
LO 

E 


CO 

E 








CO 

=3 

E 

o 

u_ 


o 

CO 

I 
o 


Ll_ 

o 


Li_ 

o 

I 

c\ 
O 


CO 

Ll_ 

o 

C\J 

I 

CM 

o 


CO 
Li_ 

O 


CO 

Ll_ 

o 
o 


CD 

I 
CO 

O 


CM 


C\ 
Li- 

m 
o 


U_^ 
CM 

o 


CD 

I 

CM 
CQ 


CM 
Li_ 

CM 
O 
O 


LL 
CM 

O 

I 

o 


CM 

"cm 

I 

CO 


CM 

"cm 
O 


c\ 

z 

c\ 
CJ 


CM 

LL 

o 

CO 

I 

CM 

o 


u_^ 

I 

c\ 

o 


u~ 

CM 
I 

CM 
O 


Z 

t^ 
I 

c\ 
CJ 


O 

CD 
I 

CM 
O 




E 

CO 

Z 


LU 

z 
< 
I 

H 
LU 

O 

cc 

3 

I 

o 


LU 

z 
< 

I 

H 
LU 

o 
oc 
O 

_l 
Ll_ 
< 

H 
Z 
LU 
Q_ 
O 
OC 

3 

I 
o 


LU 

z 
< 

I 

H 
LU 
O 
CC 

O 

_l 
Li_ 

< 

H 
LU 
H 

o 

cc 
O 

_i 
I 

o 


LU 

Z 
< 

I 
H 
LU 

O 
oc 
O 

_l 
U- 

oc 

H 

O 
oc 

3 

o 


z 

UJ 

_1 
> 

I 

H 

m 
O 

cc 
O 

Z) 
_1 

Li- 
ce 
H 

o 

a: 

3 

I 

o 


LU 

z 
< 

I 

H 
LU 

2 
O 
oc 
O 

_l 
Ll_ 

OC 

H 

o 

oc 

3 

I 

o 


LU 

z 
< 

CL 

o 

en 

CL. 

o 

_l 


2 

OC 

m 

\- 

LU 


LU 

z 
< 

I 

2 
O 
a: 
O 

_l 
Li_ 

Q 
O 

2 
O 
en 

CD 

n 


LU 

z 
< 
I 

H 
LU 
O 
CC 

O 

_l 
Li_ 
< 

CC 
H 
LU 

H 

o 

2 
O 
en 

CD 
C3 


LU 

z 
< 

oc 
o 

CQ 


LU 

z 
< 

I 

H 

m 
2 
O 
cc 
O 
Z) 
_1 

Li_ 
C3 
O 

cn 
O 
_i 
I 
o 
n 


LU 

z 
< 

I 

H 
LU 

2 
O 
oc 
O 

_l 

LL 

o 
oc 
o 

—1 

I 
o 
a 


UJ 

z 
< 

_1 
en 
O 
cn 
O 
_i 
I 
o 
n 


z 
< 

O 
oc 
O 

u^ 

< 

oc 

m 

O 
oc 
O 

—I 
I 

o 


z 

UJ 

CD 

o 
z 
< 
> 

n 


z 
< 

I 

H 

m 
O 
oc 
O 

_i 
I 

o 
o 

oc 
O 

—1 

LL 

C3 


LU 

z 
< 

I 

H 
LU 
O 
CC 

O 

_1 
Li_ 

C3 


in 

z 
m 
_i 
:^ 
I 

H 
LU 

o 
oc 
O 

—1 

LL 

C3 


UJ 

z 

2 
< 

> 

I 

H 
UJ 

2 
n 


OC 

m 

I 

H 

m 

_i 
> 
I 

H 

m 

2 

C3 




Z 


^ 


CO 
CM 


s 


s 


^ 


E5 


00 

CM 


S 


g 


S 


CM 

CO 


S 


CO 


S 


S 


t? 


S 


C31 
CO 


§ 


■* 


^ 



10 



IS/ISO 11114-2: 2000 



§ 
.c 

c 
o 






o 

=) 

LL 


o 

LL 


o 

OC 

z 


< 


5 

OC 

z 


cc 
z 


< 


CC 

z 


LL 
OC 

z 


5 

cc 

z 


5 

OC 

z 


< 


C3 

d 

OC 

z 


< 


cc 

z 


5 

OC 

z 


< 


o 

OC 

z 


o 

cc 

z 


OC 

z 


O 

cc 

z 


o 

OC 

z 


o 

en 

z 


o 

I 


o 

OC 

z 


< 


5 

OC 

z 


cc 

z 


< 


z 


LL 
OC 

z 


en 

z 


5 

OC 

z 


en 

z 


C3 

cj 

OC 

z 


< 


cc 

z 


5 

OC 

z 


< 


o 

OC 

z 


o 

en 

z 


o 

OC 

z 


o 

cc 

z 


o 

OC 

z 


o 

cc 

z 


"cc 
E 



E 
o 

UJ 


2 
□ 

Q_ 
lil 


< 


OC 

z 


< 


< 


o- 


5 
en 

cc 

z 


LL 

OC 

z 


c^- 


C^- 


< 


< 


< 


< 


c^- 


< 


< 


< 


< 


< 


< 


< 


o 


o- 


5 

OC 

z 


5 

OC 

z 


S 

en 

cc 

z 


o- 


5 
en 

cc 

z 


LL 

OC 

z 


c^- 


C^- 


< 


< 


Q. 

< 


< 


c^- 


Q_ 

< 


5 

OC 

z 


5 

cc 

z 


5 

OC 

z 


5 

en 

z 


5 

OC 

z 


cc 

z 


2 

LL 


< 


< 


5 

OC 

z 


< 


c- 


S 

CO 

cc 

z 


LL 

OC 

z 


c^- 


C^- 


< 


< 


< 


< 


c^- 


< 


< 


< 


< 


< 


< 


en 
z 


O 


< 


CO 

a: 

z 


5 

OC 

z 


< 


o- 


S 

CO 
cc 

z 


LL 

DC 

z 


c^- 


c^- 


< 


< 


< 


< 


c^- 


< 


5 

OC 

z 


cc 

z 


5 

OC 

z 


S 

cc 
z 


DC 

z 


ir 

z 


m 

z 


o- 


< 


S 

OC 

z 


< 


o- 


5 

CO 
a: 

z 


LL 
OC 

z 


c^- 


C^- 


< 


< 


< 


< 


c^- 


< 


5 

OC 

z 


cc 

z 


5 

OC 

z 


cc 
z 


DC 

z 


g 

cc 

z 


gc 


< 


CO 

cc 

z 


5 

OC 

z 


< 


< 


S 

CO 

a: 

z 


LL 
OC 

z 


c^- 


C^- 


< 


< 


< 


< 


c^- 


< 


5 

OC 

z 


cc 
z 


5 

OC 

z 


5 

cc 

z 


5 

DC 

Z 


< 


0) 

E 

O 
D- 


Q_ 
Q- 


o- 


< 


c^- 


c^- 


< 


o- 


LL 

OC 

z 


Q. 
< 


C^- 


< 


c^- 


Q. 
< 


< 


c^- 


Q_ 
< 


c^- 


c^- 


c^- 


c^- 


c^- 


c^- 


< 

Q- 


o- 


< 


5 

OC 

z 


c^- 


< 


o- 


LL 

OC 

z 


< 


< 


< 


< 


< 


< 


< 


< 


5 

OC 

z 


cc 
z 


5 

OC 

z 


5 

cc 

z 


5 

DC 

Z 


< 


LL 
Q 
> 
Q- 


< 


< 


c^- 


c^- 


< 


o- 


LL 

OC 

z 


C^- 


C^- 


< 


< 


< 


< 


c^- 


< 


< 


< 


< 


< 


< 


< 


LU 

LL 
1— 

o 

Q- 


< 


< 


c^- 


CO 

< 


< 


< 


LL 

OC 

z 


en 

< 


CO 

< 


5 
en 

< 


< 


< 


5 
en 

< 


en 
< 


< 


< 


< 


< 


< 


< 


< 


lil 
LL 
H 
Q- 


< 


< 


< 


< 


< 


< 


LL 

OC 

z 


< 


< 


< 


< 


Q. 

< 


< 


< 


Q_ 

< 


< 


< 


< 


< 


< 


< 




OC 
















5 


5 

OC 


CO 
CM 

a: 






CD 




















13 

o 

LL 


CD 

I 
(M 

cn 


CD 
I 

CM 
O 


z 

r- 

I 

O 


I 

c\ 

o 


X 

C\J 

O 


I 

c\ 
O 


CM 

LL 


U- 

I 
C\ 

O 


U- 

co 

I 
o 


CO 
LL 

I 
u 


I 

8 


0) 

I 


CD 
LL 

CM 
O 


CD 
LL 

CO 
O 


CM 

I 




o 

I 


z 
o 

I 


LL 

I 


I 


en 
c\ 

I 




O 

E 
Z 


LU 

z 
< 

—I 

□ 


lU 

z 
< 
I 

H 
LU 


LU 

z 
2 

3 

> 
I 
1— 
LU 


111 

D 

cc 

O 

_1 
I 

o 

_1 

> 
I 

H 
LU 


LU 

z 

LU 
_I 
> 
I 
H 
LU 


LU 

n 

X 

o 

m 
z 
m 
_i 
> 
I 

H 

m 


LU 

z 

OC 

o 

_I 

LL 


LU 

z 
< 
I 

H 
UJ 

O 

cc 
O 

Z) 
_1 
u_ 


in 
z 
< 

I 

H 

m 
2 
O 

OC 

O 

_l 
U- 


UJ 

z 
< 

I 

H 
UJ 

2 
O 
a: 
O 

Z) 
_1 

LL 

cc 

H 


UJ 

z 
< 

2 

OC 

UJ 

o 


2 
_1 

LU 

I 


UJ 

z 
< 

I 

H 
UJ 

O 
a: 
O 

Z) 

_i 

LL 
UJ 

I 


UJ 

z 

UJ 
Q- 
O 
OC 
Q_ 
O 
OC 

O 

—J 

LL 

UJ 

I 


z 

UJ 

O 
O 

cc 

Q 

>- 
I 


UJ 

a 
2 
O 

OC 
CQ 

z 

UJ 

C3 
O 

OC 
Q 

> 


UJ 
Q 

cc 
o 

_1 

I 
o 

z 

UJ 

o 
o 

a: 
a 
> 


UJ 

a 
z 
< 
> 

o 

z 

UJ 

(D 
O 

OC 
Q 

> 


UJ 

n 
en 
O 

_l 

LL 

z 

UJ 

o 

O 
en 
a 

> 
I 


LU 
Q 
Q 
O 

Z 
UJ 

C3 
O 

OC 
Q 

> 


UJ 
Q 
LL 

_1 

en 

z 

UJ 

O 
O 

cc 

Q 
>- 

I 




z 


5 


'* 
■* 




-§ 


^ 


00 




s 


in 


CM 


s 


s 


LO 
LO 


g 


LO 


s 


CT> 
LO 


o 


5 


CM 
CD 


s 



11 



IS/ISO 11114-2: 2000 



3 
.C 

c 
o 
































1=1 










































< 


(1 


O 








o 






o 








^ 


< 


< 




n 


n 


(■) 


o 


f1 












rr 


IT 


rr 








rr 






rr 








rr 


nr 


rr 






nr 


rr 


LL 


< 


< 


< 


< 


< 


^ 


^ 


^ 


< 


< 




^ 


< 




^ 




< 


< 


^ 


^ 


^ 




C^- 


^ 


^ 


























































— , 














t: 






o 






















-D 




< 


^ 






< 


< 


C> 


o 


^ 






LL 






LL 




LL 


< 


< 


^ 


< 




LL 


C) 


o 


=: 


tJ 


rr 


nr 






tr 


rr 


nr 


rr 


tr 






rr 






rr 




a- 


IT 


rr 


nr 


rr 




rr 


nr 


rr 


LL 


X 


^ 


^ 


< 


< 


^ 


^ 


^ 


^ 


^ 


< 




^ 


< 




^ 




^ 


^ 


^ 


^ 


^ 




^ 


^ 


^ 




? 


2 


2 


















5 






w 


















n 


(/ 


« 




(/; 




(/ 












LL 






11 




II 




















n 


ri 


tr 




rr 




rr 












rr 






ir 




rr 




















LU 


z 


z 


< 


z 


c^- 


z 


< 


< 


< 


< 




z 


< 




z 




z 


c^- 


< 


< 


< 




(>■ 


< 


< 




? 


2 












































ff 


f/1 




(>■ 










^ 






LL 






LL 


















^ 








ri 


tr 




rr 










tr 






rr 






rr 












rr 






tr 






O 


z 


z 


< 


z 


c^- 


o- 


< 


c^- 


z 


< 




z 


< 




z 




< 


c^- 


c^- 


c^- 


< 




(>■ 


z 


< 








































n 








■> 














^ 




^ 












LL 




<n 












rr 








V 














LL 




LL 






r 






LL 




LL 




r/- 


tr 














LL 


< 


<■ 


< 


< 


c^- 


< 


z 


< 


Z 


< 




< 


< 




z 




z 


c^- 


< 


<■ 


< 




o- 


< 


< 
























D 






rn 






















f/1 








ff 


< 




< 






u. 






LL 




II 












n 


< 






tr 




tr 








rr 


tr 




tr 






rr 






rr 




rr 














« 




Ic 


u 


< 


z 


< 


< 


c^- 


z 


z 


< 


z 


< 




z 


< 




z 




z 


c^- 


< 


< 


< 




C^- 


z 


< 
























^ 






rn 
















a) 


nr 












fC 


^ 










LL 






LL 




II 














^ 




cc 


m 












rr 


tr 




<: 






rr 






rr 




cr 














nr 




E 



E 


z 


< 


< 


< 


< 


c^- 


z 


z 


(>■ 


< 


< 




z 


< 




z 




z 


c^- 


< 


< 


< 




c^- 


z 


< 






2 


















5 






OT 




















rr 


f/1 




rn 




ff 


< 










LL 






LL 




II 














< 




CC 


cc 


ri 


tr 




rr 




rr 


tr 










rr 






rr 




rr 














tr 




LJJ 




z 


z 


< 


z 


< 


z 


z 


< 


< 


< 




z 


< 




z 




z 


c^- 


< 


< 


< 




c^- 


z 


< 
















































































£= 






c 




c: 












c 
































o 






o 




o 












o 






















































































o 






o 




o 






















n 






















CT3 



LL 




CO 




LL 




LL 





















Q- 


< 


<■ 


< 


< 


< 


(>■ 


C^- 


(>■ 


< 


< 


CI 


z 


<■ 


c 




z 




< 


c^- 


c^- 


c^- 


c^- 


£1 




c^- 


c^- 


o- 






































































O 






o 




o 












o 
































> 


^ 




> 




> 












> 
































o 


llJ 




o 


LL 


o 


W 










o 




5 


(T 




<r 










<: 












^ 


rr 




^ 


rr 


-^ 


LL 










^ 




tr 


a: 




Q- 


< 


< 


< 


< 


< 


o- 


< 


c^- 


< 


< 




z 


< 


en 

CO 


z 


U3 


< 


c^- 


< 


< 


< 


CO 


c^- 


z 


z 


































































^ 




VI 






t/) 




CO 












CO 




















































































Q) 











o 























Q 






























LL 
























> 


















DC 






n 






cc 




LL 












LL 








Q- 


< 


< 


< 


< 


< 


(>■ 


< 


< 


Z 


< 


H 


< 


< 


H 


z 


1- 


< 


< 


c^- 


c^- 


c^- 


H 


(>■ 


< 


< 
















































LU 






















c 






c 




c: 












c 
































c 






c 




c: 












c 








CC 


1— 














































l: 








E 


Q- 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


CM 


l: 
< 


< 


5 

C\J 


< 


CM 


< 


< 


< 


< 


< 


CM 


LL 

c^- 


< 


< 




































































■I- 






■T- 




■I- 












■I- 








V3 
























CM 






C\J 




CM 












CM 










III 






















CD 






CD 




CD 












CD 


LL 






D- 


LL 
H 
Q- 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 




121 

< 


< 




< 




< 


< 


< 


< 


< 




< 


< 












































CO 


























m 






























00 












* 












o 




























C3 


CM 












U. 












LL 




























LL 


LL 








































-^ 






















































C) 


() 




















































c\ 


c^ 
























13 




00 






^ 


m 


rn 


c7) 


T' 










? 


? 


















_C\J 






1 


1 




^ 


1 


cr 


■* 


C£ 
















( ) 


n 
















cr 






^ 


'=t 




1 


cr 


1 


1 


1 


1 





( ) 


I ) 


c\ 


I ) 


t ) 


C\ 


c\ 


II 


^ 


'sj- 


C^ 


C\ 


c\ 


( ) 


I 




LL 


u 


U 


^ 


o 


u 


o 


u 


o 


U 


z 


Z 


Z 


z 


z 


z 


Z 


z 


z 


U 


U 


O 


U 


O 


U 


CL 












































III 






















































^ 






















































<■ 






















































H 






















































-) 


III 
















































LJ 




m 


y 


























z 
< 

H 
Q_ 
< 

o 














CO 


CO 






cc 


;^ 


o 


< 






















LU 

z 
III 


LU 














UJ 

rzi 


LJJ 
Q 






o 


LU 

H 
-> 


O 

> 


o 
rr 
























U 


LU 

z 












X 


X 


III 


III 




m 


(.J 


n 
















LU 

z 






H 


5 


in 

z 










o 


y 


Q 


Q 


nr 


O 


O 


n 














LU 






LU 


(> 


u_ 


< 










u 


u 


X 


X 


1— 


tr 


tr 


rr 








UJ 

2 






z 


_J 






C) 


en 


LU 




2 




X 

o 
g 


X 

o 
o 


z 


z 


z 


u 


o 


z 


f> 


O 


n 






z 

LU 






?: 

3 


> 


o 

1— 


z 
<• 


5 

V 


m 

_i 

V 


_J 
> 


C/J 

_i 

V 


i 

> 




LU 

o 
o 


UJ 

O 
O 


LU 
O 

o 


CO 

o 


o 


O 
O 


3 
—I 

LL 


—1 

LL 


3 
—I 

LL 


Z 


z 

UJ 


I 
CL 







CD 


CQ 


Q_ 


T 


T 


T 


T 


T 


T 


-^ 


< 


<■ 


<r 


f) 


(') 


rn 


C/) 




E 

TO 






>- 


H 


H 


H 


\— 


H 


H 


f 1 


















H 


H 


H 


>~ 


>~ 


( 1 


o 




O 


U 


IT 


LU 


LU 


UJ 


LU 


UJ 


m 


III 


















() 


() 


C) 


X 


X 


T 


I 




z 






is: 


2 


2 


2 


2 


2 


2 


z 


z 


z 


z 


z 


z 


z 


z 


z 


o 


u 


o 


u 


O 


Q- 


CL 






^ 


in 


CO 


r-- 


CO 


CD 


o 




CM 


m 


^ 


t 


m 


CO 


CO 


r-~ 


r- 


en 


CD 


o 




CM 


CM 


ro 


-* 






ID 


CD 


CD 


CD 


CD 


CD 


r^ 




l-~ 


r- 






r-~ 


r- 




r-~ 


r- 






CO 


00 


CO 


00 


CO 


00 



12 



IS/ISO 11114-2: 2000 



o 

c 
o 



Si 













5 


O 


o 


O 


O 






5 


o 


s 


5 


< 


O 


5 


5 


5 






c: 








o 








oc 


oc 


a: 


OC 


CC 






oc 


cc 


cc 


oc 


CC 


OC 


cc 


oc 


cc 






tn 






LL 


< 


< 


< 


z 


z 


z 


z 


z 


< 


< 


z 


z 


z 


z 


z 


z 


z 


z 


z 


< 




.^ 






o 





















































^ 

^ 






_ 












o 




























Tc 

E 






T3 




5 


S 


5 


S 


o 


o 


o 


5 






5 


o 


g 


5 


5 


o 


g 


5 


5 






en 






13 


O 


oc 


a: 


oc 


oc 


oc 


cc 


oc 


cc 






oc 


cc 


cc 


oc 


cc 


oc 


cc 


oc 


cc 






c 






LL 


I 


z 


z 


z 


z 


z 


z 


z 


z 


< 


< 


z 


z 


z 


z 


z 


z 


z 


z 


z 


< 




T3 

C 
=) 

o 

13 








5 


2 






g 




































Q 


c/i 




C/3 


t/i 


















CO 


















m 








Q_ 


oc 




OC 


oc 


















cc 


















o 
c 
o 

CD 








lil 


z 


(>■ 


z 


z 


< 


< 


< 


< 


< 


< 


< 


< 


z 


c^- 


< 


< 


c^- 


c^- 


c^- 


< 










2 






S 






































U) 




C/5 


i/i 




S 


5 


S 






C/) 


5 


CO 




S 


5 




















oc 




OC 


cc 




cc 


oc 


cc 






oc 


cc 


cc 




cc 


oc 




c/> 














O 


z 


c^- 


z 


z 


c^- 


z 


z 


z 


< 


< 


z 


z 


z 


c^- 


z 


z 


(>■ 


< 


c^- 


< 




T3 

C 
CC 














3 




































2 








c/i 








5 














S 














o 








is: 








cc 








cc 










en 




cc 














o 








LL 


< 


o- 


c^- 


z 


< 


< 


< 


z 


< 


< 


< 


< 


< 


< 


z 


c^- 


< 


< 


< 


< 




Q. 
X 

1 

o 














S 






































(/) 




(/) 


i/i 




S 


g 


g 








5 






5 


5 




















OC 


oc 




OC 


cc 




cc 


DC 


ir 








cc 


tr> 




cc 


oc 












'c 
c 
3 

C/3 






!§ 


O 


z 


c^- 


z 


z 


< 


z 


z 


z 


< 


< 


< 


z 


< 


c^- 


z 


z 


c^- 


c^- 


c^- 


< 
















S 


































o 


oc 






C/) 


i/i 




5 


g 


g 








5 








5 












£ 






"5 


m 






oc 


cc 




a: 


DC 


cc 








cc 


m 




g 


oc 


















E 

0) 


z 


< 


o- 


z 


z 


c^- 


z 


z 


z 


< 


< 


< 


z 


< 


c^- 


< 


z 


o- 


c^- 


c^- 


< 




CC 

o 
















































E 
o 










g 




































o 






w 




(/) 




C/) 


(/) 




5 


5 










s 


CO 






5 












o 

cc 






CO 


QC 


oc 




oc 


cc 




cc 


oc 










cc 


cc 






oc 












tt) 






UJ 




z 


< 


z 


z 


< 


z 


z 


c^- 


< 


< 


< 


z 


z 


c^- 


< 


z 


o- 


c^- 


c^- 


< 




cc 




















































o 

=) 

C/5 








Q- 
Q- 


< 


< 


< 


c^- 


c^- 


c^- 


c^- 


< 


< 


< 


C^- 


c^- 


< 


c^- 


c^- 


c^- 


c^- 


c^- 


c^- 


< 




"6 

0) 

"cc 




















5 


5 


S 








s 






S 














o 

13 








< 




g 








a: 


oc 


cc 








cc 


g 




cc 














>- 








Q- 


< 


< 


c^- 


c^- 


c^- 


z 


z 


z 


< 


< 


C^- 


z 


< 


c^- 


z 


c^- 


(>■ 


c^- 


c^- 


< 




3 

o 

c 








Ll_ 






























S 














Q 






























Ci3 














cc 








> 






























CC 






















Q- 


< 


< 


< 


(>■ 


< 


< 


< 


< 


< 


< 


< 


< 


< 


c^- 


z 


< 


(>■ 


c^- 


c^- 


< 




"cc 

in 

cc 






LU 












































Ll_ 


















































™ 


H 






























Ci3 





















E 


o 


























CO 


C/) 


CC 




CO 


c/> 


CO 






"cc 






Q- 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


z 


< 


< 


< 


< 


< 




E 
o 
















































o 


lil 



















































'S 


LL 












































E 






CC 


1— 












































c 
o 






D- 


Q- 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 


< 






































CT3 






m 










1 








S 






















■^ 




CO 


CO 






o 


o 










































-* 






■* 


^ 


't 






c 


























































OC 






















oc 




cc 


OC 






cc 


oc 


cc 






O 








ra 


























," 


CO 
















> 






w 




3 








o 
















CO 


u_ 


U- 


z 




m 


o 


u_ 












8 




00 


-* 


CD 


CD 




1^ 










^ 


o 

I 


CO 


CO 


(3> 




CO 


CO 


CO 






C 






I 


I 


I 


I 


I 


o 


'it 

U- 


CM 


CD 


^ 


u_ 


o 


I 


I 


5 


I 


I 


I 






CC 
o 






o 


CO 


CO 


CO 


CO 


o 


U_ 


u_ 


OvI 


CM 


CM 


CO 


c\ 


CM 


C\ 


0) 






13 




LL 


o 


o 


O 


o 


CO 


C/) 


m 


C/) 


CO 


C/) 


o 


in 


o 


o 


o 


O 


o 


o 


X 




T3 

C 

CC 




CO 




























































































"c 




1 






























Ul 


















cc 




"D 






























z 


















T3 


in 

































< 

I 


















X 

o 


cc 


















Ul 
Q 


Ul 




Ul 
C3 


Ul 
Q 

cc 


Ul 

z 




H 
Ul 

O 


~ 




Ul 

a 
cc 












3 






E 



E 
o 
m 




















cc 
o 


oc 
o 




OC 

o 


o 


Ul 

—1 
>- 




cc 
O 


T 




O 










I 







O 

E 


LU 

z 
< 

Q_ 

o 


UJ 

z 

UJ 

□ 
< 

a. 
O 


LU 

z 

UJ 
_I 
> 
Q_ 
O 


Ul 

n 

X 

o 

Ul 

z 

Ul 

_i 
> 
a. 
O 


UJ 

z 
< 


_1 

I 
o 
< 

en 

t- 

Ul 

H 
Z 

O 

o 


_l 
u_ 

< 

oc 

1— 

Ul 

H 
Z 

O 

g 


Ul 
C3 
X 

o 
cc 

Z) 

I 

CL 

—I 


—1 

u_ 

< 

X 

Ul 

I 
oc 

I 
Q_ 

—1 


—I 
u_ 

< 
cc 

H 
Ul 
H 
CC 

Z) 

I 

CL 

—I 


I 

1— 

Ul 

o 
oc 
o 

_l 

U- 

< 

oc 

1— 


Ul 

z 
< 

_1 
C/) 

O 

cc 
O 

_i 
I 
o 


Z) 
_1 
u_ 

cc 

H 

6 

cc 
O 
—I 
I 
o 


Ul 

z 
< 

I 

H 
Ul 
OC 

o 

—1 

u_ 


Ul 

z 
2 

< 

> 

I 

H 
Ul 

2 


_l 

LL. 

Ul 

I 

z 

Ul 

z 


Ul 
C3 

2 
O 
cc 

CD 
_1 
> 


Ul 
Q 

oc 
o 

—1 

I 
o 

_l 

> 


Ul 

n 
cc 
o 

_1 
u_ 

_1 

> 


z 
o 

z 


E 
o 
o 


cc 
en 

0) 

-a 

cc 

D) 
CD 

E 
o 
m 



> 
CC 
in 

D> 

m 

'JZ 


c 

TD 

=) 
O 

c 

en 
cc 
cs> 



x: 


CO 


E 
o 

"co 
cc 



o 






ra 


oc 


en 


OC 


en 


_J 


_i 


_i 


Z) 


D 


Z) 


Ul 


cc 


cc 


oc 


cc 


D 


z 


z 


z 


Ul 


cs> 


-C 




E 
o 




Z 


Q- 


D- 


Q- 


D- 


w 


C/3 


(M 


C/5 


cn 


C/3 


1— 


\- 


1— 


1— 


H 


H 


> 


> 


> 


X 


c 
cc 

5 


1 

"5 
cc 
















































































o 


,_ 


CM 


CO 


^ 


o 


"c 


en 






L-) 


CD 


r^ 


00 


(T> 


o 




CM 


CO 


'* 


in 


CD 


r^ 


CO 


C3> 


o 


o 


o 


o 


o 






o 






z 


CO 


00 


CO 


00 


CO 


CT> 


(31 


C3> 


(T> 


o> 


CT> 


cn 


en 


131 


C3> 












1- 


C\J 


o 


CO 



13 



IS/ISO 11114-2: 2000 



Annex A 

(informative) 
Index of gases 

Table A.I - Index of gases 



Order 
number 
of table 1 


English 


French 


German 


UN 
Number 


1 


Acetylene 


Acetylene 


Acetylen 


1001 


2 


Ammonia 


Ammoniac 


Ammoniak 


1005 


3 


Argon 


Argon 


Argon 


1006 


4 


Arsine 


Arsine 


Arsin 


2188 


5 


Boron trichloride 


Trichlorure de bore 


Bortrichlorid 


1741 


6 


Boron trifluoride 


Trifluorure de bore 


Bortrifluorid 


1008 


7 


Bromochlorodifluoromethane 
(R12B1) 


Bromochlorodifluoromethane 
(R12B1) 


Bromchlordifluormethan (R12B1) 


1974 


9 


Bromotrifluoroethylene 


Bromotrifluorethylene 


Bromtrifluorethen 


2419 


8 


Bromotrifluoromethane (R13B1) 


Bromotrifluoromethane (R13B1) 


Bromtrifluormethan (R13B1) 


1009 


10 


Butadiene-1,2 


Butadiene-1,2 


Butadien-1,2 


1010 


11 


Butadiene-1,3 


Butadiene-1,3 


Butadien-1,3 


1010 


12 


n-Butane 


n-Butane 


n-Butan 


1011 


13 


Butylene-1 


Butene-1 
Butylene-1 


Buten-1 


1012 


14 


cis-Butylene-2 


cis-Butylene-2 


cis-Buten-2 


1012 


15 


trans-Butylene-2 


trans-Butylene-2 


trans-Buten-2 


1012 


16 


Carbon dioxide 


Dioxyde de carbone 


Kohlendioxid 


1013 


17 


Carbon monoxide 


IVlonoxyde de carbone 


Kohlenmonoxid 


1016 


19 


Carbonyl sulphide 


Sulfure de carbonyle 


Carbonylsulfid 


2204 


20 


Chlorine 


Chlore 


Chlor 


1017 


38 


Chlorodifluoroethane (R142b) 


Chloro-1 -difluoro-1 ,1 -ethane 
(R142b) 


1-Chlor-1,1-difluorethan (R142b) 


2517 


21 


Chlorodifluoromethane 


Chlorodifluoromethane 


Chlordifluormethan 


1018 


23 


Chloropentafluoroethane {R1 15) 


Chloropentafluoroethane (R1 15) 


Chlorpentafluorethan (R115) 


1020 


24 


Chlorotetrafluoroethane (R124) 


Chloro-1 tetrafluoro-1 ,2,2,2 ethane 
(R124) 


1-Chlor-1,1, 2,2-tetrafluorethan 
(R124) 


1021 


25 


Chlorotrifluoroethane (R133a) 


Chloro-1 trifluoro-2,2,2 ethane 
(R133a) 


1-Chlor-2,2,2-trifluorethan 
(R133a) 


1983 


26 


Chlorotrifluoroethylene (R1 113) 


Chlorotrifluorethylene 
Trifluorochlorethylene (R1 113) 


Chlortrifluorethen (R1113) 


1082 


27 


Chlorotrifluoromethane (R13) 


Chlorotrifluoromethane (R13) 


Chlortrifuormethan (R13) 


1022 


37 


Cyanogen 


Cyanogene 


Dicyan 


1026 


28 


Cyclopropane 


Cyclopropane 


Cyclopropan 


1027 


29 


Deuterium 


Deuterium 


Deuterium 


1957 


32 


Diborane 


Diborane 


Diboran 


1911 


30 


Dibromodifluoromethane 


Dibromodifluoromethane 


Dibromdifluormethan 


see note 


31 


Dibromotetrafluoroethane 


Dibromotetrafluoroethane 


Dibromtetrafluorethan 


see note 


33 


Dichlorodifluoromethane (R12) 


Dichlorodifluoromethane (R12) 


Dichlordifluormethan {R12) 


1028 


34 


Dichlorofluoromethane {R21) 


Dichlorofluoromethane (R21) 


Dirchlorfluormethan (R21) 


1029 


35 


Dichlorosilane 


Dichlorosilane 


Dichlorsilan 


2189 


36 


Dichlorotetrafluoroethane (R114) 


Dichloro-1 ,2 tetrafluoro-1 ,2,2,2 
ethane (R1 14) 


1 ,2-Dichlor-1 ,1 , 2,2-tetrafluorethan 
(R114) 


1958 


39 


1,1-Difluoroethane (R152a) 


Difluoro-1, 1 -ethane (R152a) 


1,1-Difluorethan (R152a) 


1030 


40 


1,1-Difluoroethylene (R1132a) 


Difluoro-1,1-ethylene(R1132a) 


1,1-Difluorethen(R1132a) 


1959 


41 


Dimethylamine 


Dimethylamine 


Dimethylamin 


1032 


42 


Dimethyl ether 


Ether methylique 


Dimethylether 


1033 


43 


Disilane 


Disilane 


Disilan 


1954 


44 


Ethane 


Ethane 


Ethan 


1035 


45 


Ethylamine 


Monoethylamine 


Ethylamin 


1036 


46 


Ethyl chloride 


Monochloroethane 
Chlorure d'ethyle 


Chlorethan 


1037 



"to be continued" 
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Table A.I - Index of gases (continued) 



Order 
number 
of table 1 


English 


French 


German 


UN 
Number 


47 


Ethylene 


Ethylene 


Ethen 


1962 


48 


Ethylene oxide 


Oxyde d'ethylene 


Ethylenoxid 


1040 


50 


Ethyl fluoride (R1 61) 


Monofluoroethane 
Fluorure d'ethyle (R161) 


Fluorethan(R161) 


2453 


49 


Fluorine 


Fluor 


Fluor 


1045 


51 


Fluoromethane 


Fluoromethane 


Fluormethan 


see note 


53 


Germane 


Germane 


German 


2192 


54 


Helium 


Helium 


Helium 


1046 


55 


Hexafluoroethane (R1 16) 


Hexafluorethane (R116) 


Hexafluorethan (R116) 


2193 


56 


Hexafluoropropylene (R1216) 


Hexafluoropropylene (R1216) 


Hexafluorpropen (R216) 


1858 


57 


Hydrogen 


Hydrogene 


Wasserstoff 


1049 


58 


Hydrogen bromide 


Bromure d'hydrogene 


Bromwasserstoff 


1048 


59 


Hydrogen chloride 


Chlorure d'hydrogene 


Chlorwasserstoff 


1050 


60 


Hydrogen cyanide 


Cyanure d'hydrogene 


Cyanwasserstoff 


1051 


61 


Hydrogen fluoride 


Fluorure d'hydrogene 


Fluorwasserstoff 


1790 


62 


Hydrogen iodide 


lodure d'hydrogene 


lodwasserstoff 


2197 


63 


Hydrogen sulfide 


Sulfure d'hydrogene 


Schwefelwasserstoff 


1053 


64 


Isobutane 


Methylpropane 
Isobutane 


Isobutan 


1969 


65 


Isobutylene 


Methylpropene 
Isobutylene 


Isobuten 


1055 


66 


Krypton 


Krypton 


Krypton 


1056 


67 


Methane 


Methane 


Methan 


1971 


68 


IVlethyl acetylene 


Propyne 


Propin 


1954 


72 


Methylamine 


Monomethylamine 


Methylamin 


1061 


69 


IVlethyl bromide 


Monobromomethane 
Bromure de methyle 


Brommethan 


1062 


22 


IVlethyl chloride (R40) 


Monochloromethane 
Chlorure de methyle (R40) 


Chlormethan (R40) 


1063 


70 


IVlethyl mercaptan 


Methylmercaptan 
Mercaptan methylique 


Methylmercaptan 


1064 


71 


Methyl silane 


Monomethylsilane 


Methylsilan 


1954 


73 


Neon 


Neon 


Neon 


1065 


74 


Nitric oxide 


Monoxyde d'azote 
Oxyde nitrique 


Stickstoffmonoxid 


1660 


75 


Nitrogen 


Azote 


Stickstoff 


1066 


76 


Nitrogen tetroxide 


Dioxyde d'azote 
Tetroxyde de diazote 


Stickstoffdioxid 


1067 


78 


Nitrogen trifluoride 


Trifluorure d'azote 


Stickstofftrifluorid 


2451 


77 


Nitrous oxide 


Hemioxyde d'azote 
Protoxyde d'azote 


Distickstoffoxid 


1070 


79 


Octafluoro-2-butene 


Octafluorobutene-2 


Octafluorbuten-2 


2422 


80 


Octafluorocyclobutane (RC318) 


Octafluorocylobutane (RC318) 


Octofluorcyclobutan (RC318) 


1976 


81 


Octafluoropropane (R218) 


Octafluoropropane (R218) 


Octafluorpropan (R218) 


2424 


82 


Oxygen 


Oxygene 


Sauerstoff 


1072 


83 


Phosgene 


Chlorure de carbonyle 
Phosgene 


Carbonylchlorid 


1076 


84 


Phosphine 


Phosphine 


Phosphin 


2199 


86 


Propadiene 


Propadiene 


Propadien 


2200 


85 


Propane 


Propane 


Propan 


1978 


87 


Propylene 


Propylene 


Propen 


1077 


89 


Silane 


Monosilane 


Silan 


2203 


90 


Silicon tetrachloride 


Tetrachlorure de silicium 


Siliciumtetrachlorid 


see note 


91 


Silicon tetrafluoride 


Tetrafluorure de silicium 


Siliciumtetrafluorid 


1859 


92 


Sulphur dioxide 


Dioxyde de soufre 


Schwefeldioxid 


1079 


93 


Sulphur hexafluoride 


Hexafluorure de soufre 


Schwefelhexafluorid 


1080 



"to be continued" 
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IS/ISO 11114-2: 2000 



Table A.I - Index of gases (end) 



Order 
number 
of table 1 


English 


French 


German 


UN 
Number 


94 


Sulphur tetrafluoride 


Tetrafluorure de soufre 


Schwefeltetrafluorid 


2418 


95 


Tetrafluoroethylene 


Tetrafluorethylene 


Tetrafluorethen 


1081 


18 


Tetrafluoromethane (R14) 


Tetrafluorure de carbone 
Tetrafluoromethane (R14) 


Tetrafluormethan (R14) 


1982 


96 


Trichlorosilane 


Trichlorosilane 


Trichlorsilan 


see note 


97 


Trichloro-Trifluoroethane 


Trichloro-Trifluoroethane 


Trichlortrifluorethan 


see note 


98 


Trifluoroethane (R143a) 


Trifluoro-1,1,1 ethane (R143a) 


1,1,1-Trifluorethan (R143a) 


2035 


52 


Trifluoromethane (R23) 


Trifluoromethane (R23) 


Trifluormethan (R23) 


1984 


99 


Trimethylamine 


Trimethylamine 


Trimethylamin 


1083 


100 


Tungsten hexafluoride 


Hexafluorure de tungstene 


Wolframhexafluorid 


2196 


101 


Vinyl bromide 


Monobromoethylene 
Bromure de vinyle 


Vinylbromid 


1085 


102 


Vinyl chloride 


Monochloroethylene 
Chlorure de vinyle 


Vinylchlorid 


1086 


103 


Vinyl fluoride 


Monofluoroethylene 
Fluorure de vinyle 


Vinylfluorid 


1860 


88 


Vinyl methyl ether 


Ether methylvinylique 


Methylvinylether 


1087 


104 


Xenon 


Xenon 


Xenon 


2036 


NOTE : For six gases the UN number could not be given because the "generic or n.o.s." number can only be given after determination of the 
physical state of the products in the packings and the subsidiary risks inherent. 
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